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Public Summary:

A newer generation of hydrogels, which are designed not to have permanent links, have become increasingly utilized to encapsulate
cells in three dimension. In more traditional hydrogels, in which the links between the components are permanent, degradation of the
gel has to happen before the cells that are growing in them can function properly and multiply. In contrast, these newer hydrogels are
linked together by bonds that are reversible; allowing them to break and re-form as needed. This means that the cells that are cultured
in these gels can function and multiply without the gel having to degrade, which in turn improves the long term stability of these gels.
In this review, an overview of these newer generation of hydrogels with reversible links is discussed. Focus is especially given to
reversible links that are pertinent to the field of tissue engineering.

Scientific Abstract:

Adaptable hydrogels have recently emerged as a promising platform for three-dimensional (3D) cell encapsulation and culture. In
conventional, covalently crosslinked hydrogels, degradation is typically required to allow complex cellular functions to occur, leading
to bulk material degradation. In contrast, adaptable hydrogels are formed by reversible crosslinks. Through breaking and re-formation
of the reversible linkages, adaptable hydrogels can be locally modified to permit complex cellular functions while maintaining their
long-term integrity. In addition, these adaptable materials can have biomimetic viscoelastic properties that make them well suited for
several biotechnology and medical applications. In this review, an overview of adaptable-hydrogel design considerations and linkage
selections is presented, with a focus on various cell-compatible crosslinking mechanisms that can be exploited to form adaptable
hydrogels for tissue engineering.
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